CHAPTER   IV.
LEAD   SMELTING   IN   HEARTHS.
THE " hearth " is a species of low furnace, the best; known example of which is the blacksmith's forge, in which, the. charge, mixed with fuel or in actual contact with it, is handled by appropriate tools, while the heat is kept up by the action of a blast on the fuel. It may be said, therefore, to be in its operation intermediate between a reverberatory and u blast furnace. The mixture of fuel and ore floats on a bath of molten lead, of which the hearth is kept full so as to avoid the formation of crusts. The. " roast and reaction method/' as carried on in these furnaces, differs essentially from that in reverberatories, because roasting and reaction go on simultaneously; and there is considerable direct reduction of lead oxide (formed by the. action of the blast on galena) to metal by the glowing fuel. As regards purity of the ore adapted to the process, the same conditions which govern its applicability to reverberatory treatment must be even more strictly observed; while, the volatilisation loss being much higher, argentiferous galenas are always better treated in reverberatories. Finely-powdered ore, moreover, if treated in a hearth without previous agglomeration or partial roasting, gives rise to considerable loss, as it is sent into the flues by the blast. Ores containing 80 per cent, of lead will yield "direct" in the hearth from 5(5 to (53 per cent., the remaining 17 to 20 per cent, going to slag and fume; whereas ores containing 65 to 70 per cent, lead will not yield more than 4^ to *M per cent, direct, the amount passing into the slag and fume, being no less than one-third of the total lead contents of the. ore.
The capacity of the hearth is less than that of the reverberatory, and it requires power and a blower. On the other hand, the fuel consumption is less (usually not more than one-half) any kind of fuel can be used, from coal to wood or peat; and it possesses the great advantage, over a, rcvorber-atory of being easily stopped and started again without much IOSB of time or of heat, and without those strains caused by alternate expansion and contraction which are so destructive to the brickwork of a reverberatory. Very perfect arrangements are necessary for drawing oil and condensing as much as possible of the volatilised lead fume, otherwise the operation of the hearths is dangerous to the men employed, who are. more exposed to the fumes than are those working reverberatory furnaces.
The hearth is invariably made of cant iron, and in front of it in a cast-iron " workplate," with a groove to carry oil the reduced lead into a kettle. There is usually a partial front wall composed of a thick bar of iron, but often the front is simply a dam formed of ashes and powdered galena which is impervious to melted lead. The sides and buck must always be of iron, in order to admit of chipping of! the half-fused masses of slag which constantly adhere to them; they may be cooled simply by radiation from large and
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